Laboratory
Animal Various physico-chemical treatments, such as disinfectants, heating and ultraviolet radiation, have been commonly used in laboratory animal facilities to prevent invasion and transmission of infectious agents. However, little information about these treatments has been presented, especially concerning their efficacy against viruses. Only few reports [3, 4] have been published because of the difficulty of removing the cytotoxicity from the disinfectantvirus mixture.
In this study, we determined the virucidal efficacy of various physicochemical treatments against coronaviruses and parvoviruses of laboratory animals, using gel filtration for the detoxification of the disinfectant-virus mixture.
A total of five strains of four viruses, classified as coronavirus and parvovirus, were used in these experiments.
Two strains of a mouse hepatitis virus (MHV-2 and MHV-N) were kindly supplied by Dr. N. Hirano, Iwate University. Canine coronavirus (CCV) I-71 strain was originally obtained by Dr. K. Hirai, Gif u University from Dr. L. E. Carmichael, Cornell University, U.S.A. Canine parvovirus (CPV) SP-80 strain and Kilham rat virus (KRV) RV-13 strain were obtained from the Chemo-sero Therapeutic
Research Institute, Kumamoto, and the American Type Culture Collection, U.S.A., respectively. Delayed brain tumor (DBT) and Crandeal feline kidney (CR-FK)cells were routinely grown in Eagle's minimum essential medium (MEM) containing 10% fetal calf serum (FCS), 10% tryptose phosphate broth (TPB) and antibiotics.
Primary rat embryo (RE) cells were prepared from 15-day embryos of Sprague-Dawley rats (Crj : CD) confirmed to be seronegative to common murine Table 2 . For simple comparison, disinfectants which decreased viral infectivity titer beyond 2 logs were regarded as having sufficient virucidal efficacy. The disinfectants tested in this study could be divided into three separate groups, depending upon their virucidal activity against coronaviruses and parvoviruses.
The first group had sufficient efficacy against both virus groups (iodophor, sodium hypochlorite, sodium chlorite and formaldehyde).
The second group had sufficient efficacy against the coronaviruses but not the parvoviruses (ethanol, isopropanol, benzalkonium chloride and cresol soap), and the third group had nearly no efficacy against either virus group (chlorhexidine digluconate). Sodium hypochlorite and iodophor are usually applied to disinfect animal cages and equip- ment at concentrations of 100 to 200 ppm and 50 to 100 ppm, respectively. Moreover, 10 to 20 ppm of sodium hypochlorite is often added to drinking water to prevent Pseudomonas aeruginosa infection of laboratory rodents [2] .
However, the data presented in this report
show that chlorination of drinking water is not effective for the inactivation of viruses. The results of inactivation by heating are given in Table 3 . Both coronaviruses, MHV In conclusion, the virucidal efficacy of chemical disinfectants and heating against coronaviruses and parvoviruses was markedly different in the two virus groups. Nevertheless, there was apparently no difference between viruses in the same group. In this experiment, however, both virus groups showed similar stability against ultraviolet radiation.
